Staphylococcus aureus nasal carriage, virulence traits, antibiotic resistance mechanisms, and genetic lineages in healthy humans in Spain, with detection of CC398 and CC97 strains.
S. aureus nasal carriage was investigated in 278 healthy humans, determining the antibiotic resistance mechanisms, virulence traits, and genetic lineages of recovered isolates. Nasal samples were cultured in specific media for S. aureus and methicillin-resistant S. aureus (MRSA) recovery. S. aureus was detected in 53 of 278 nasal samples (19.1%): MRSA was found in one sample (0.4%) and methicillin-susceptible S. aureus (MSSA) in the remaining 52 samples. The MRSA isolate was typed as ST1649-t701-agrI-SCCmec-IVc and only exhibited resistance to beta-lactams. A high diversity of spa types (n=37) was identified among the 52 MSSA, identifying 5 new spa-types. Multi-locus sequence typing (MLST) typing was performed in 30 selected MSSA, detecting 16 different sequence types, 2 of them being new. MSSA strains presented agr types I (30.2%), II (30.2%), III (34%), and IV (5.6%). Eleven strains showed erythromycin resistance and harbored different combinations of erm(A), erm(B), erm(C), erm(T), and msr(A) genes. Two strains exhibited ciprofloxacin resistance, and one of them presented amino acid changes in GyrA and GrlA proteins. The presence of 28 genes encoding staphylococcal toxins was investigated by PCR in all 53 S. aureus isolates. The toxic shock syndrome toxin 1 (TSST-1) gene was detected in 15 MSSA isolates (11 of them typed within the clonal complex CC30) and the gene of exfoliative toxin A in 2 strains. Different combinations of enterotoxin genes were identified among S. aureus strains. None of the S. aureus isolates harbored the Panton-Valentine leukocidin gene. Two MSSA presented the sequence-type ST398 [harboring erm(T) gene], and 2 additional isolates were typed as ST97. Interestingly, MSSA CC398 and CC97 isolates were detected. These clonal complexes are associated with food-producing animals.